Independence of 1,25-dihydroxyvitamin D3-mediated calcium transport from de novo RNA and protein synthesis.
The administration of 1,25-dihydroxyvitamin D3 (1,25(OH)2D3) to rachitic chicks produces an increase in (a) RNA and protein synthesis, (b) calcium binding protein (CaBP) concentration, and (c) alkaline phosphatase activity in the duodenum. These events occur concomitantly with enhanced calcium transport. We inhibited RNA and protein synthesis in richitic chicks and measured the subsequent response to 1,25(OH)2D3. Actinomycin D, injected prior to and following 1,25(OH)2D3 administration, inhibited intestinal RNA polymerase activity, blocked the rise in serum calcium, reduced the amount of CaBP, and increased alkaline phosphatase activity. Cycloheximide injected in similar fashion, inhibited the 1,25(OH)2D3-mediated increase in intestinal protein synthesis, serum calcium, CaBP, and alkaline phosphatase activity. Neither inhibitor blocked the ability of 1,25(OH)2D3 to stimulate calcium transport as measured in isolated duodenal loops in vivo. The ability of either inhibitor to block 1,25(OH)2D3-mediated calcium transport despite inhibition of CaBP production and alkaline phosphatase activity (by cycloheximide) indicates that de novo RNA and protein synthesis, and in particular CaBP and alkaline phosphatase, are not required for the 1,25(OH)2D3 stimulation of calcium transport.